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Abstract. Enabled by technological advancements, a contemporary form of 
technology use that particularly became popular are online multiplayer video 
games, which are played with others in real time. Besides various positive 
impacts on the user experience (e.g., fun, additional social exchange) adverse 
consequences have occurred as well (e.g., stress, anger). Most recently, a sincere 
problem gaining increased attention is toxic behavior (i.e., a behavior spreading 
negative effects and bad mood during play). With our study, we propose a way 
to handle toxic behavior on a level of video game design by using a multi-method 
approach. First, we will consult the online disinhibition effect and its antecedents 
to identify design related relationships. Afterwards, we will conduct a qualitative 
workshop engaging video game designers and players to reshape in-game 
experiences by incentivizing players to buffer toxicity. 
Keywords: User experience engineering, toxic behavior, online disinhibition 
effect, multi-method approach. 
1 Introduction 
Accompanied by the widespread digitalization during the last decades, new forms of 
technology use emerged. One such instance is computer-mediated communication 
(CMC), which occurs through the use of technological devices supporting the 
communication of individuals [1]. Besides various beneficial consequences (e.g., 
effective communication, location independent work) the dissemination of CMC had 
some adverse impacts on health and well-being of individuals (e.g., stress and strain 
mediated through technology) [2, 3]. 
One form of technology use that became particularly popular and is driven by CMC 
are online multiplayer video games (OMGs). They are collaboratively played in real 
time over the internet with other players around the world. Collaboratively playing 
games online is an important leisure activity in times of the world-wide corona 
pandemic, as it creates opportunities to establish additional forms of social exchange 
largely missing in real life. In this context, a phenomenon that already has attracted the 
attention of academia [4–6] and practice [7] is toxic behavior (TB). TB can be 
understood as a form of aggressive behavior towards members of the own team, which 
contributes to an increasingly negative affect and bad mood during gameplay [6]. 
 
 
Currently, TB is considered one of the sincerest problems and a main driver of the churn 
of players in OMGs that largely remains unsolved [8]. 
With our study, we seek to utilize the (unexploited) potential of video game design 
to buffer TB. For this, we refer to present findings that showed substantial influences 
of the online disinhibition effect (ODE) as a predictor of TB [8] and identified 
antecedent variables of the ODE indicating its potential to be addressed on the level of 
game design (i.e., dissociative anonymity, invisibility, asynchronicity, solipsistic 
introjection, dissociative imagination, and minimization of authority) [9]. Specifically, 
we propose the application of a multi-method approach. First, we want to identify 
meaningful ODE antecedent variables explaining TB using a quantitative survey. 
Second, we will use the derived information to qualitatively explore manifestations on 
the level of video game design elements. By carrying out a workshop with various 
stakeholders (e.g., game designers, social and computer scientists) to identify 
mechanisms to buffer TB. Our paper is guided by the subsequent research questions: 
 
RQ1: What antecedent variables related to the ODE explain TB? 
RQ2: What design elements hold the potential to reduce the occurrence of TB? 
 
With our short paper, we seek to make the following contributions. First, it will allow 
academia to better understand the occurrence of TB and its influences of a new class of 
potential predictor variables (ODE antecedents), opening up a variety of subsequent 
research questions regarding new forms of CMC and aggressive behavior online. 
Second, it provides practical implications for the video game industry to better handle 
TB. This substantially improves the user experience for their communities and prevent 
the churn of players significantly lowering profit margins. 
2 Related Work 
2.1 Video Games as Popular Form of Technology Usage 
Enabled through the technological advancements during the last decade, OMGs 
disrupted the market of video games regarding popularity and revenue, whereby this 
development is closely linked to the meaningfulness of competitive multiplayer games 
[10, 11]. OMGs such as League of Legends (LoL) or Fortnite allow thousands of people 
around the world to interact with each other in real-time and can be considered 
elementary pillars of the contemporary digital culture. As an example, LoL has more 
than 115 million active players and made around $1.4 billion revenue in 2018 [15, 16]. 
For the purpose of our paper, we refer to LoL because of its team-based design and high 
levels of interactivity between players. As a consequence, toxic behavior can be 
considered an ordinary form of behavior that occurs in almost every game. This allows 
us to holistically explore toxicity in one of the most popular multiplayer contexts [17]. 
 
 
2.2 The Adverse Impact of Toxic Behavior 
For the purpose of our paper, we understand TB as an aggressive behavior that occurs 
when a video game player comes across a negative event during a game, that generates 
anger and frustration, leading to a harmful, contaminated, and disseminated toxic type 
of communication using pings and text chat primary towards members of the own team 
[6]. Manifestations of TB are behaviors such as flaming, trolling, or insulting other 
players. Moreover, TB is a genuine problem in various OMGs because the necessity 
for players to cooperate and interact with each other in real time to win becomes 
undermined. As a consequence, TB scares away new players and leads to the churn of 
existing players. Opposed to related constructs of online aggressive behavior on the 
internet such as cyberbullying, TB occurs in a rather short period of time (the ordinary 
game length is around 30 minutes) and can be understood as state variable that can be 
executed by a single individual (in the case of cyberbullying more than one perpetrator 
is necessary). Additionally, TB is an ordinary part of the relevant gaming cultures, 
which underlines its wide dissemination. Taken together, TB remains a sincere problem 
for different video game communities. While previous research occasionally dealt with 
TB and it is still unclear how to holistically buffer toxicity from a theoretical standpoint 
on a level of game design [8, 18, 19]. 
2.3 Online Disinhibition Antecedents 
Disinhibition can be understood as the perceived lack of restraint an individual feels 
when communicating online compared to communicating in-person, due to decreased 
behavioral inhibitions [9]. Usually, the ODE is operationalized with two different 
dimensions: benign disinhibition (i.e., positive behavior such as helping others, and 
showing kindness) and toxic disinhibition (i.e., negative behavior such as hostile 
expressions, and inappropriate behaviors). In previous research, the ODE already 
illustrated its potential to explain aggressive behavior on the internet [20–23]. Referring 
to the context of TB, a recent study showed the meaningfulness of toxic disinhibition 
as a predictor for TB [8]. Additionally, various antecedent variables of the ODE were 
identified: dissociative anonymity (e.g., perceived anonymity), invisibility (e.g., not 
being physically visible), asynchronicity (e.g., communication does not happen in real-
time), solipsistic introjection (e.g., self-constructed characteristics of others), 
dissociative imagination (e.g., being in an alternative reality), and minimization of 
authority (e.g., reduced responsibility). We believe that the antecedent variables are 
particularly suitable to be addressed on a level of game design influencing both 
dimensions of disinhibition. To the best of our knowledge no study tried to explore the 
influences of the ODE variables as predictors of TB, which is a knowledge gap we seek 




3.1 Research Design and Data Analysis 
To answer our two research questions, we plan to carry out a multi-method approach 
using quantitative and qualitative methods respectively, which will give us the 
opportunity to derive unique and connecting aspects of knowledge. First, we want to 
better understand influences of the ODE antecedent variables during the occurrence of 
TB using co-variance-based statistics. Since the main goal of our study is the 
identification of opportunities to buffer TB on a level of game design and not the 
development or continuation of existing theories, we decided out of reasons of 
parsimony to not specify concrete hypotheses for our quantitative analysis because we 
understand it as an initial and explorative step of our multi-method approach. Second, 
we want to use the derived information from the quantitative part and conduct a 
moderated focus group workshop engaging game designers and players to designate 
design elements to buffer TB. For this, we will define and explain the most important 
antecedent variables as a framework condition. The workshop will consist of a semi-
structured narrative phase with pre-formulated questions and a discussion phase to 
identify additional design elements following a structured procedure from previous 
research [24, 25]. Its main goal is to derive design principles based on the relevant 
predictors of our quantitative study, to buffer TB on a level of game design. 
Additionally, we plan to develop a heuristic prototype that addresses different usage 
scenarios (e. g. pre-game/post-game, in-game, and game client). 
 
 
Figure 1. Research Model of the Quantitative Approach 
3.2 Participants and Data Collection 
We will collect two different data samples. First, we use an online survey to ask 
individuals who frequently play LoL about variables related to the ODE as explanations 
for TB. In order to acquire a significant number of respondents (N > 300), we will use 
the crowdsourcing marketplace Mechanical Turk. Second, we will recruit a sample (N 
 
 
> 10) consisting of different groups of stakeholders who are familiar with the design of 
video games (i.e., technology development, game designers, and social and computer 
sciences) to participate in our workshop. Accordingly, we will derive a convenient 
sample of respondents from the internal and external networks of our institution, while 
ensuring a maximum of diversity regarding academic background and demographics. 
3.3 Quantitative Measurements 
To measure the quantitative constructs in our study, we will use empirically validated 
scales adjusted to the context of our study. The majority of scales will use a seven-point 
Likert scale ranging from 1 (“strongly disagree”) to 7 (“strongly agree”). Additionally, 
we will measure various demographic (e.g., age, sex, education, origin) and control 
variables (e.g., enjoyment, hours of play, experience of play, game type) to prevent 
unwanted confounding effects. 
 
Dependent variable: Toxic behavior will be measured by using five items from (e.g., 
“If I get mad during a game, I insult others”) [4]. 
 
Mediating variables: We plan to use an existing scale to measure ODE: benign 
disinhibition will be measured with six items (e.g., “I have an image of the other players 
in my head when I read their messages”) and toxic disinhibition with four items (e.g., 
“There are no rules online therefore you can do whatever you want”) [21]. 
 
Independent variables: We will use a scale comprising of thirty-eight items to measure 
the ODE antecedent variables, which consists of the dimensions dissociative anonymity 
(e.g., “I can hide my identity”), invisibility (e.g., “My actions are invisible”), 
asynchronicity (e.g., “I can control the pace of communication”), sollipstic introjection 
(e.g., “I assign a character to that player I am communicating with.”), dissociative 
imagination (e.g., “My game related life is separated from the offline world”) and 
minimization of authority (e.g., “I can get rid of authority”) [26]. 
4 Conclusion and Outlook  
Embedded in the assumptions of the ODE, in this short paper we propose a multi-
method approach to identify design elements to buffer TB in OMGs. For this, we 
outlined our two-step approach and how we plan to identify and use the potential of the 
ODE variables to buffer toxicity in OMGs. Specifically, we will derive design 
principles based on the relevant predictors of our quantitative study to buffer TB on a 
level of game design and develop a heuristic prototype that can be used in subsequent 
experimental research. Academia can build on the findings, integrate them within 
existing frameworks, and pursue the derived body of knowledge. Developers and video 
game designers can utilize the findings to better handle TB and substantially improve 
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